Introduction
Fluorescence techniques offer significant advantages over other methods for species monitoring inside living cells because of the nondestructive character, instantaneous response, and availability of a wide range of indicator dyes, and many biologically important species such as metal ions, anions, and amino acids have been successfully detected by this method in vitro and in vivo.
1−3 Because of the attractive electronic and photophysical properties of metal complexes of Schiff bases, particular attention has been paid to the synthesis and study of these compounds. 4, 5 In addition, Schiff base derivatives incorporating a fluorescent moiety are appealing tools for optical sensing of metal ions. 4−8 Among the metal ions, aluminum is a nonessential element for living systems, but the ionic radius and charge of Al 3+ make it a competitive inhibitor of several essential elements like Mg 2+ , Ca 2+ , and Fe 3+ . 8 Therefore, the detection of chelatable aluminum (Al 3+ ) in biological studies has attracted much attention recently. 9−11 However, the lack of spectroscopic characteristics and poor coordination ability compared to transition metals mean the detection of Al 3+ has always been problematic. 
Results and discussion

Effects of pH on P and P with Al
3+
The influence of pH on fluorescence was determined first. As shown in Figure 1 , the emission intensities of the free probe P can be negligible in the range pH 4-10, suggesting that probe P is stable over a wide pH range.
However, a significant fluorescence enhancement was measured upon addition of Al 3+ in the pH range 4-6.8, which is attributed to coordination of P with Al 3+ . For the natural sample considered, further UV-vis and fluorescent studies were carried out in ethanol-water solution (9:1, v:v, 20 mM HEPES, pH 6.8). 
Fluorescent signaling of Al
3+
For an excellent probe, high selectivity is a matter of necessity. Related metal ions, including Na
, and Cr 3+ , were used to evaluate the metal ions binding properties of P by fluorescence spectroscopy (Figure 3) . The results showed that the proposed probe P has good selectivity to Al 3+ , which was also confirmed by the interference experiment ( Figure   S1 ). Upon the addition of increasing concentration of Al 3+ , the intensity increased drastically, and a linear relationship was observed to exist between the relative fluorescent intensity and the concentration of Al 
The proposed reaction mechanism
The method of continuous variation (Job's method) was used to determine the stoichiometry of the P-Al 3+ complex ( Figure 5 ). As expected, the result indicated a 1:1 stoichiometry of Al 3+ to P in the complex. In the mass spectra of Al 3+ -P complex ( Figure S2) ]. According to the results, the plausible binding mechanism of P in the present system is schematically depicted in Scheme 2, and the enhancement of fluorescence may be caused by blocking the C=N isomerization rather than another mechanism. A reversibility experiment was carried out and the results showed that the reaction of Al 3+ with proposed probe P was reversible ( Figure S3 ). 
Preliminary analytical application
To further demonstrate the practical applicability of the probe P to detect Al 3+ in living cells, fluorescence images of Hl-7701 cells were recorded before and after addition of Al 3+ .
The cells were supplemented with only P in the growth medium for 30 min at 37
• C, which led to no fluorescence as determined by laser scanning confocal microscopy (ex = 405 nm) (Figure 6a ). In contrast, when loaded with 1 µ M AlCl 3 for 30 min, a bright fluorescence was detected (Figure 6b ). These results suggested that probe P can penetrate the cell membrane and might be used for detecting Al 3+ in living cells. 
Experimental section
Reagents and instruments
All reagents and solvents were of analytical grade and used without further purification.
UV-Vis spectra were obtained on a Hitachi U-2910 spectrophotometer. Fluorescence emission spectra were obtained on a Hitachi 4600 spectrofluorometer. Mass (MS) spectra were recorded on a Thermo TSQ Quantum Access Agilent 1100 system. Nuclear magnetic resonance (NMR) spectra were measured with a Bruker AV 400 instrument and chemical shifts are given in ppm from tetramethylsilane (TMS). Figures S4-S6 ).
Synthesis of compound P
General spectroscopic methods
Metal ions and probe P were dissolved in deionized water and DMSO to obtain 1.0 mM stock solutions, respectively. Before spectroscopic measurements, the solution was freshly prepared by diluting the high concentration stock solution to the corresponding desired concentration. For all measurements, excitation and emission slit widths were 5 nm and excitation wavelength was 405 nm.
Conclusions
In summary, we describe an Al 3+ -selective fluorescent probe. This proposed probe has good selectivity and sensitivity to Al 3+ compared to other common ions. In addition, we have demonstrated that P can be used to detect Al 3+ in living cells. It is anticipated that the proposed probe will significantly promote studies on the effects of Al 3+ in biological systems. 1 H NMR spectrum of P. Figure S6 . 13 C NMR spectrum of P.
